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. The present invention relates to vinyl resins 
and more particularly to vinyl resins stabilized 
against the action of heat and light and deteri 
oration of electrical properties. 

Broadly, my invention relates to the heat and 
light stabilization of resinous compositions pro 
duced by polymerizing compositions comprising 
a vinyl halide with or without other copolymeriz 
able compounds. Among such compositions are 
(1) the polyvinyl halides, such as, for example, 
polyvinyl chloride (including the different molec 
ular weight forms, e. g., gamma-polyvinyl chlo 
ide), polyvinyl bromide, etc.; (2) vinyl resins 
produced by the conjoint polymerization of a 
vinyl halide, e. g., vinyl chloride, and a vinyl 
ester of a lower saturated aliphatic monocar 
boxylic acid, e. g., vinyl acetate (such vinyl chlo 
ride-vinyl acetate copolymers being available 
under the trade name of Winylite resins wherein 
the vinyl chloride component is present in a pre 
ponderant amount), vinyl proponate, vinyl 
butyrate, vinyl hexoate, vinyl acetobutyrate, vinyl 
chloroacetate, vinyl chloropropionate, etc., it be 
ing obvious from the foregoing examples that 
the term “lower saturated aliphatic monocar 
boxylic acid” embraces ones containing at most 
six carbon atons; (3) vinyl resins produced by 
the conjoint polymerization of a vinyl halide and 
an acrylic compound, e. g., the copolymers of 
vinyl chloride with, for example, ethyl methaca 
rylate, methyl methacrylate, benzyl or chloro 
benzyl acrylate, methyl chloroacrylate, etc.; 
(4) copolymers of a vinyl halide, e.g., vinyl chlo 
ride, and a vinylidene halide, specifically vinyli 
dene chloride; and (5) many other vinyl resin 
Copolymers, such as the copolymers of three 
component systems, for example, vinyl chloride, 
Vinyl acetate and ethyl methacrylate, etc. 
will be understood by those skilled in the art, 
other multi-component copolymers may be used, 
the only requirement being that at least one of 
the components is a vinyl halide. Further meth 
ods of preparation of the vinyl halide resins emi 
ployed herein and additional examples of vinyl 
halide copolymers which may be stabilized with 
these lead salts may be found in, for example, 
D'Alelio Patents 2,378,753, issued June 19, 1945, 
and 2,299,740, issued October 27, 1942, both of 
which are assigned to the same assignee as the 
present invention. 
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I have found that the compounds of the class 
represented by the general formula 

8 N. 
/ Hic--0 

R-i-o-o-R' 
H & 

where R is an alkyl radical containing at least 
3 and not more than 10 carbon atoms and R is 
an alkyl radical containing at least 1 and not 
more than 5 carbon atoms, are excellent heat 
and light stabilizers for vinyl halide resins. Illus 
trative examples of alkyl radicals represented by 
R are: propyl, butyl, hexyl, isobutyl, isoamyl, 
2-ethylhexyl, decy, etc.; illustrative examples 
of radicals represented by R are methyl, ethyl, 
propyl, butyl, isopropyl, amyl, etc. Preferably R. 
is an alkyl radical containing 10 carbon atoms 
and R' is a methyl group. . 
The chemical compounds employed as heat, 

light and electrical stabilizers for the vinyl resins 
may be prepared by various methods. One meth 
od, as illustrating the preparation of the com 
pound employed in the subsequent examples, come 
prises first preparing the n-decyl-substituted suc 
cinic anhydride derivative having the formula 

B O 

Chi-C- 
Yo 

. . . . . 
In the preparation of the nodecyl substituted 
succinic anhydride derivative under discussion, 
n-decane is caused to condense with maleic anhy 
dride by the method disclosed in Binapfl-U. S. 
Patent 2,121,183, issued June 21, 1938, which 
patent teaches. that saturated aliphatic hydro 
carbons, such as propane, butane, pentane, iso 
pentane, hexane, heptane, octane," etc.; may be 
condensed with maleic anhydride. The n-decyl 
substituted succinic anhydride thus formed is 
then reacted with an amount of methyl alcohol 
sufficient to give the half.ester of the n-decyl 
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substituted succinic acid corresponding to the 
general formula. 

O 

Cat-3-3-0-ch, 
O-O-OB 

(See the method disclosed by Bone, Sudborough, 
and Sprankling, Journal of the Chenical Society 
of London, vol. 85, page 539.) This derivative is 
in turn heated with PbO at a temperature high 
enough to effect reaction between the ingredients 
to yield the compound (or compounds) employed 
as stablizers in my invention. 

In order that those skilled in the art may better 
understand how the present invention may be 
practiced, the following examples are given by 
way of illustration and not by way of limitation. 
The resin employed in Example 2 is a copolymer 
of vinyl chloride and vinyl acetate, the vinyl chlo 
ride being present in the polymerizable mixture 
prior to copolymerization in an amount equal to 
approximately 85% of the total weight of the 
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EAMPLE 1. 
Parts 

Folyvinyl chloride -------------------------- 58 
Lead salt of the n-decyl-substituted succinic 

acid methyl half ester ------------------- 2 
ricresyl phosphate ( plasticizer) ow 4 was a sola we 40 

This compound has the structural formula: 
O 

Celti---0-oh, 
* 
/ 

65 

Ho--o 
Culti--9-o-c 

70 

The above components were milled for about 10 5 

4. 
minutes on differential rolls, the front roll of 
which was heated with steam under a pressure of 
about 20 to 30 pounds per sq. in. The compound 
after milling was then molded for about 5 min 
utes at a temperature of 150° C. under a pressure 
of 500 pounds per sq. in. The sample thereby ob 
tained, which was very pale yellow in color, was 
divided into several equal parts. Each portion 
was heat-aged at 150° C. for periods of time vary 
ing from 1 minute to 90 minutes, and the effect of 
this heat-aging noted. As a control, another' 
sample of 60 parts polyvinyl chloride was com 
pounded with 40 parts tricresyl phosphate, omit 
ting the stabilizer in this case. This sample was 
also pressed under the same conditions disclosed 
above and divided into equal portions which were 
heat-aged for the same lengths of time and under 
the same conditions as those described above for 
the Samples containing the stabilizer. The foll 
lowing tables show the results of these heat-aging 
tests, as well as the results of the electrical tests 
conducted at 25° C. It was noted that upon re 
noval of the stabilized and unstabilized samples 
from the mold, the latter sample was already be 
ginning to turn red, whereas the stabilized sample 
Was almost colorless. 

TABL: 

Stabiliaed 

Wolume 
Resistivity in 
Ohms/Cn.3 

8.00 0.127 1.00 5.58X101i very,pale yellow. 

Dielectric Power Loss Physical 
Constant Factor Factor Appearance 

an a a a a w- - - - a a a a - a won an a a - - - - - - - - - - - - - - - - - O 

- Do. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Do. 

3.00x1011 Do. 
- a an - - - - - - - - - - - a - - - - - - - - - - - - - - - - - - - - - Light yellow. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0. 

- 8.00 0, 153 1.23 3.75X101 Do. 

EAB; 

Unstabiliaed 

Wolume Dielectric Power Loss Physical 
Constant Factor Factor sity; Appearance 

3.12x1011 Darrown. 
- - - - - - - - - - 0. 

Do. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - or - a - - - - - - Do. 

9.08 0.383 3.8 68x1010 Do. 
up as w w - - - - - - - - - - - w - - - - - or a - - - - v are - - - - - - - - - verydark brown. 

- a a- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - 0. 

0, 67 0.550 7.0 6,50X0 Do. 

EAMPLE 2 
Parts 

Resinous product of copolymerization of a 
mass consisting, by weight, of 85 per cent. 
vinyl chloride and 15 per cent vinyl acetate - 63 

Lead salt of the n-decyl-substituted succinic 
acid methyl half ester (same as used in 
Example 1).---------erase was us up a roo- an en rose a 2 

Ericresyl phosphate (plasticizer) ------------ 35 

The above ingredients were compounded on dif 
ferential rolls and pressed in the same manner as 
shown in Example 1. Samples of this compound, 
as well as samples compounded and pressed from 
the same ingredients from which the stabilizer 
(the lead salt) was omitted, were heat-aged and 
tested for their electrical properties in the manner 
followed in. Example 1. The following tables 
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show the results of these tests on the stabilized 
and unstabilized samples: 

Lead salt of monoethyl ester of n-decyl-substi 
tuted succinic acid - 

ABA 
Stabiliaed 

'A' | Dielectric Power Loss Wolume o C, Resistivity in 
'E' Constant Factor Factor Ohms/Cm. 

Physical 
Appearance 

1,90X101 
, 66 .0 199X101 Do, 

TAB. W. 
Unstabileed 

AET'e Dielectric Power Loss Wolume hysical o C. Resistivity in E" Constant Factor Factor Ohms/Cm. Appearance 

0.835 ---------------- Dark brown 
5------------------------------------------------- Do. 

- - - - - - - - - - Do. 

II.I.I.I.I.I.I.I.I.I.I.I.III ---- Dr. 
- - - - - - - - - - - - --- Blackish brown, 

8.50Xolo Do. 
8.23x010 Do. 

From the foregoing examples it will be appar 
ent that vinyl resins employing the lead stabilizers 
disclosed previously are able to maintain their 
light color despite the fact that they were heated 
at temperatures which caused the unstabilized 
materials to darken and decompose. Further 
more the electrical properties of the stabilized 
products were constant over a relatively long 

30 

period of time at the elevated temperatures em 
ployed in the test, while the electrical properties 
of the unstabilized products, due to their decom 
position, increased to such a magnitude as to make 
them undesirable for use as electrical insulation 
materials. Since vinyl resins are used extensive 
ly as electrical insulation materials, such a defect 
is quite serious. . 
Although in the above examples from about 3.2 

to 3.5% stabilizer by weight, based on the amount 
of the vinyl resin, has been employed, I do not in 
tend to be limited to such ranges. Thus, I may 
use from, for example, about 0.5 to 5% or 10% 
stabilizer, by weight, based on the amount of the 
Vinyl resin. Although amounts in excess of 10% 
may be employed, for economical reasons I prefer 
not to use larger amounts. 

It will be understood, of course, by those skilled 
in the art that my invention is not limited to the 
stabilization of polymers or copolymers of a vinyl 
halide with the particular lead salt disclosed in 
the foregoing examples. Instead of using the 
stabilizer disclosed above, I may employ other 
lead salts of the half ester alkyl-substituted suc 
cinate having less than 10 carbon atoms in the 
alkyl radical and more than 1 but less than 5 
carbon atoms in the alcohol ester grouping, ex 
amples of which are: 
Lead salt of monomethyl ester of octyl-substi 
tuted succinic acid 

Lead salt of mononethyl ester of amyl-substi 
tuted Succinic acid 

Lead salt of monomethyl ester of isobutyl-sub 
stituted succinic acid 

Lead salt of monomethyl ester of propyl-sub 
stituted succinic acid w 

Lead salt of monoethyl ester of octyl-substituted 
- Succinic acid 

4. 

50 

55 
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75 

Lead salt of monoethyl ester of neopentyl-sub 
stituted succinic acid 

Lead salt of monoisopropyl ester of isobutyl-sub 
Stituted Succinic acid 

Lead salt of monobutyl ester of n-decyl-sub 
stituted succinic acid 
The above compounds may be readily prepared 

by the method previously disclosed herein by 
using the corresponding alkanes in the prepara 
tion of the alkyl-substituted succinic anhydride 
derivative, and thereafter effecting reaction with 
the desired saturated aliphatic alcohol. m 
* In the compounding of plastic compositions for 
various uses, there may be included any of the 
connon solvents, plasticizers, e. g., dioctyl 
phthalate, dibutyl phthalate, etc., pigments and 
other modifying materials without detrimental 
effect upon the heat, light, and electrical stability 
afforded by these new stabilizers. . . 
Various means well known to the art may be 

used for incorporating the stabilizers of this in 
vention into the resinous compositions. Since 
the stabilizers used are high-boiling liquids, the 
resin, plasticizer and stabilizer may be dissolved 
in a mutual solvent and intimately mixed, foll 
lowed by the evaporation of the solvent if the 
composition is not to be used as a varnish. Sheet. 
ing on differential rolls, as was used in the ex 
amples, may also be employed. It is important 
to obtain as intimate and complete a dispersion 
or solution of the stabilizer in the resin as is possible. The usual stabilizers, like Pbo. (lith. 
arge) which are solids, are difficult to disperse. 
The compounds employed in the practice of this 
invention are soluble in the plasticizer and hence 

; no difficulty is encountered in its dispersion. 
Therefore, a more efficient utilization of a given 
weight of this stabilizer results. 
The stabilized vinyl halide polymers and copol 

ymers of this invention may be used not only 
for compression, extrusion, and injection molding 
compounds, but also for the preparation of in 
sulated electrical cables either by taping, extru 
Sion, or other methods employed in the art. They 
also may be employed in the production of war 
nishes, adhesives, castings, laminated products, 
etc. 
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Although in the above examples I have shown 
copolymers of a vinyl haide containing of the 
Order of 85 per cent vinyl halide, I may use other 
copolymers in which the vinyl halide is present 
in lower concentrations, for example, from 40 
to 70 per cent, by weight, or higher concentra 
tions, for instance, as high as 98 per cent of the 
total weight of the copolymerizable materials. 
For maximum strength and flane-resisting prope 
erties, prefer that the vinyl haide used in prea 

5 

0 
paring the copolymer be present in the copolygaer 
in an amount equal to, by Weight, at least 80 per 
cent, preferably 80 per cent, of the total Weight 
of the copolymerizable ingredients. 

It will be apparent that the coExpounds ene 
ployed as stabilizers in my invention may also 
be used to stabilize other halogen-containing. 
resinous and rubber-like products, for instance, 
polyvinylidene halides and copolymers thereof 
(e. g., polyvinylidene chloride and copolymers 
thereof), neoprene, and the like, where free hy 
drogen chloride may be liberated in the product 
under the influence of heat-aging. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
i. A composition comprising () a vinyl halide 

resin and (2) from 0.5 to 10 per cent, by weight, 
based on the weight of (1) of a heat, light and 

5 

20 

electrical stabilizer therefor comprising a coal 
pound having the general formula 

O 

R-0--0-R 
Hit-c-o 

& N. 
/ 

H & 
wherein R and R' are each an alkyl radical, the 
former having from 3 to 10 carbon atoms and 
the latter having from 1 to 5 carbon atoms in 
the radical. 

2. A composition as in claim wherein R is an 
alkyl radical having ten carbon atons. 

3. A composition comprising a polymeric mass 
including (1) polyvinyl chloride and, as a heat 
and light stabilizer therefor, (2) from 0.5 to 10 
percent, by weight, based on the weight of () of 
a compound having the same formula, as set forth 
under (2) of claim i. 

4. A composition comprising () the product 
of conjoint polymerization of a mixture contains 
ing a vinyl halide and a polymerizable vinyl ester 
of a lower saturated aliphatic Inonocarboxylic 
acid containing at most six carbon atoms and 
(2) from 0.5 to 10 per cent, by weight, based on 
the weight of (1) of a heat and light stabilizer 
therefor comprising a compound having the same 
formula as set forth under (2) of claira 1. 

5. A composition as in claim 4 wherein the 
vinyl ester is vinyl acetate. 

6. A composition as in claim 4 wherein the 
vinyl halide is vinyl chloride. 
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i under (2) of claim 9. 

05 
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7. A composition comprising (1) a vinyl halide 

resin and (2) from 0.5 to 10 per cent, by weight, 
based on the weight of (1) of a heat, light, and 
electrical stabilizer for (1) comprising a come 
pound having the general formula 

B. O 

B---0-oh, 
H-C-O 

N 
Pb 

O 

HC-6-0 
a-i-o-o-oh, 

l, 
Where R is an alkyl radical containing from 3 
to 10 carbon atoms. 

8. A composition comprising (1) a copolymer 
obtained by the conjoint polymerization of a snix 
ture comprising, by weight, a major portion of a 
vinyl halide and a minor portion of a vinyl ester 
of a lower saturated aliphatic monocarboxylic 
acid containing at most six carbon atoms, and 
(2) from 0.5 to 10 per cent, by Weight, based on 
the weight of (1) of a compound represented by 
the formula 

N 
Pb 

O 

R-i-o-o-oh, 
It is 

where R is an alkyl radical containing from 3 to . 
- it carboa storias. 

9. A composition comprising (1) a copolymer 
obtained by conjoint polymerization of a mixture 
comprising, by weight, a major portion of vinyl 
chloride and a minor portion of vinyl acetate, and 
(2) from 0.5 to 10 per cent, by weight, based on. 
the Weight of () of a compound represented by 
the formatia, 

O 

Chi---0-oh, 
Hid-c-o 

HC-6-0 
Cat-i-o-o-oh, 

10. A composition comprising (1) polyvinyl 
chloride and (2) from 0.5 to 5 per cent, by weight, 
based on the weight of (1) of a heat, light, and 
electrical stabilizer for (i) containing a con 
pound having the same formula, as set forth 

MOYER. M. SAFFORD, 

No references cited. f 


